Abstract. A quasi-stationary corotating structure in the interplanetary magnetic field has been observed with the Imp I satellite during 3 solar rotations. The interplanetary field is directed predominantly away from the sun for 2/7 of a rotation, then toward the sun for 2/7 of a rotation, then away from the sun for 2/7 of a rotation, and finally toward the sun for 1/7 of a rotation. The interplanetary magnetic field magnitude and the solar wind velocity, density, and flux are discussed with regard to this sector structure. As the structure rotates past the earth once every 27 days it influences geomagnetic activity and cosmic-ray density. A recurring stream of protons of a few Mev energy is almost .entirely contained within one sector. The solar source of the recurring geomagnetic storm of December 2, 1963, is associated with a ghost unipolar magnetic region in the solar photosphere.
Corotarion.
The evidence for the corotarion of the sector structure will now be examined. Figure 6 shows an autocorrelation of the direction (toward or away from the sun) of the interplanetary magnetic field, the direction being described by a time series of plus or minus signs, as described above. When these data were first analyzed in this manner it was noticed that most of the disagreement occurred within the first 8 days observed by the satellite. Therefore in order to try to examine a quasi-stationary condition the data of the first 8 days were excluded from the analysis shown in Figure 6 and in the subsequent analysis. The autocorrelation of the direction of the interplanetary magnetic field shows a prominent peak at about 27 days. Figure 7 represents the average value of the interplanetary field magnitude as measured at the same relative position within each of the 2/7 sectors. Thus, structure organized with respect to the 2/7 sectors will tend to be reinforced, whereas other random effects will tend to be averaged out. To assess the statistical significance of the limited data sample used in this analysis is difiqcult. However, it is helpful to divide the data sample into two parts and to perform the same analysis on each. As can be seen in Figure 11 is not conserved in this plane. In about 4/7 of the total circumference the field is directed away from the sun, and in only about 3/7 of the total circumference is the field directed toward the sun. Also the average magnitude of the field in the away sectors is about 10% higher than in the toward sectors, although the average solar wind velocity is the same in the two cases. Thus, near the plane of the ecliptic, more lines are leaving the sun than returning to the sun, and some of them must return to the sun at other latitudes.
In this connection we can note that at this time the northern polar region had a large scale field directed into the sun, the southern polar region had a large scale field too small to be detected by the solar magnetograph, and the lower latitudes had a complex pattern of bipolar magnetic regions, unipolar magnetic regions, and background fields [Bumba and Howard, 1965 have recently discussed an additional feature in the photospheric magnetic field which they call a ghost UMR and which they define as follows: 'Each UMR for which we have good magnetic observations has preceding it a region of leading polarity that is roughly the same as an UMR and sometimes nearly as large, but that has fields in the tail that are more than a factor of 2 weaker than the UMR ß ß -. There is only slight enhanced calcium emission to be seen accompanying these ghost unipolar magnetic regions. Almost always during some part of the lifetime of the regions, a large quiescent prominence separates the UMR from the ghost UMR.' Figure 15 is a synoptic chart of the photospheric magnetic field ( This identification of an M region would not be directly related to the presence of newly formed active regions on the sun. Since the UMR is often separated from the ghost UMR by a large quiescent prominence, a statistical relationship between these prominences and recurring geomagnetic storms might be observed, but only when prominences associated with active regions have been excluded. The ghost UMR has only slightly enhanced calcium emission, and therefore it would be very difficult to detect it by any means other than the solar magnetograph.
In view of the many years of controversy over the identification of M regions it must be strongly emphasized that these comments apply to the observation associated with one recurring geomagnetic storm. Additional observations are required to determine the generality of the results.
Discussion. The present results are consistent with and illuminate much previous work. Chree and Stagg [1927] clearly established a 27-day recurrence tendency for days of large geomagnetic activity, and in a less well remembered part of their paper they demonstrated an equally prominent 27-day recurrence tendency for days of small geomagnetic activity. Both these results are consistent with the present observation of an interplanetary magnetic field and plasma pattern rotating past the earth with a 27-day period. The portions of the interplanetary pattern with large solar wind velocity and magnetic field tend to produce large geomagnetic activity, and those with small velocity and field tend to produce small geomagnetic activity. Simpson [1954] after an extensive study of 27-day recurrence tendency in cosmic-radiation intensity concluded that 'the mechanism which changes the energy distribution of the primaryparticle spectrum is controlled by processes on on the sun.' The present investigation begins to elucidate the structure through which these processes affect the cosmic-ray intensity. Since Simpson [1954] 
